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Abstractt Despite its inadequacies, the GNP is still the best known and most widely used economic 
indicator to measure development. A number of authors have considered other relevant indicators, such 
as life expectancy, infant mortality, literacy and so on, as measures of development. In this paper we offer 
a composite index that touches more on the quality of life to measure the degree of development of the 
nations of the world. The criteria used here are: GNP per capita, physical quality of life, percentage of 
national income received by the poorest 40%, population density in agricultural areas, political rights 
and civil liberties, No. of telephones per capita and No. of drug-related offenses. We then used absolute 
measurement to obtain a composite index for each of nearly two dozen nations. The U.S.A. ranked second 
to Australia. 
1. INTRODUCTION 
Despite its inadequacies, GNP per capita is still the best known and most widely used economic 
indicator to measure development. Morawetz [l] found that there is weak correlation between the 
level of GNP and indicators of the fulfillment of basic needs, and an even better one between the 
growth of GNP and improvements in basic needs indicators. However, the work of Sheehan and 
Hopkins [2] contradicts this and shows that the GNP per capita best explains the average level 
of basic need satisfaction. 
A number of authors have considered other relevant indicators as measures of development. 
Streeten et al. [3] analyzed seven social indicators from the World Bank’s “Social Data Bank”, 
together with five economic indicators as measures of development. Because of the traditional 
commitment to GNP as the best known indicator, they studied the correlation of these indicators 
with the GNP, for both developed and developing countries. They found better correlation for 
both types of indicators when they considered all countries together than when they disaggregated 
them into developed and developing groups. 
A composite index for measuring the physical quality of life was constructed by Morris and 
Liser of the Overseas Development Council [4]. They used life expectancy, infant mortality and 
literacy, assigning equal weight to each to rank countries according to this index of the physical 
quality of life, designated PQLI. Estes, in Kurian [S], used 55 indicators as an index for measuring 
net social progress, designated INSP. 
The authors are from the oriental part of the world. They have noted the strong competitive 
spirit of the U.S.A. It is believed that long before the GNP of Japan surpasses that of the U.S.A. 
there will be heroic efforts to show that the times have changed and a new index will be invented 
to show that the U.S.A. is still on top. In this paper we offer such a composite index that touches 
on a variety of factors, including freedom, to measure development. In this paper, we have selected 
seven social, economic and political indicators as measures of development. Our work has been 
greatly facilitated by the new measurement theory, the Analytic Hierarchy Process (AHP), by Saaty 
[6-101 which enabled us to use both tangible and intangible factors along with hard data and 
subjective judgments to rank countries. These indicators, discussed in the next section, are: GNP 
per capita, PQLI, percentage of national income received by the poorest 40%, population density 
in agricultural areas, political rights and civil liberties, No. of telephones per capita and No. of 
drug-related offenses. We used the deviation from expected values, derived through a cross-sectional 
regression process, to remove the correlation between the PQLI and No. of telephones per capita 
with the GNP. 
The indicators were compared in pairs as to their relative importance as measures of development. 
t To avoid further delay, this paper has been published without the authors’ corrections. 
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The judgments we used were based on our knowledge of the literature. A scale of relative importance 
was derived from these judgments. We then assigned several intensity ratings to each indicator. 
They were selected to cover the range of measures or scores of the countries obtained from two 
reports [S, lo]. Not all countries are included in these studies, and we were able to obtain 
information on only 26 of them for all seven indicators. We compared the ratings in pairs under 
their indicator, and derived a scale of relative priorities. We then weighted the importance of the 
ratings by the priority of their indicator. Finally, we took the value of each country for each 
indicator from the references, found the range where it fell under the indicator and took the 
corresponding weighted rating for its score. We then added all these weighted rating scores to 
obtain the overall score for the country. We obtained six different rankings for the countries. The 
first was obtained by assuming equal priorities for the indicators. The other four were obtained by 
asking people separately to provide judgments to compare the indicators. The sixth ranking was 
obtained by averaging the four individual rankings. 
We compared these six rankings with those of GNP, the PQLI and the INSP given in the 
literature. We converted our final outcomes to ranks and dealt with the statistics of rank differences 
in absolute terms. 
2. INDICATORS AND THEIR RATINGS 
Here we shall give the priorities of the indicators, most of which are rather well-known, the 
reader can consult the literature for their precise definition. We give the priorities of these indicators 
according to the judgments of four individuals. We then associate a set of ratings with each 
indicator and again derive a set of priorities for these ratings. For example, the ratings for the 
PQLI are “very high”, “high”, “above average”, “average”, “below average”, “low” and “very low”. 
The respective priorities derived from paired comparisons of the relative importance of these ratings 
of the PQLI are 0.232, 0.207, 0.173, 0.153,0.135, 0.075 and 0.025. The next step is to associate with 
these ratings ranges of values used in the development of the PQLI. Having this correspondence 
makes it possible for us to take the PQLI value assigned to a country in the reference, find the 
range in which it falls and use the corresponding rating priority, and finally weight it by the priority 
of the indicator. As we said before, a country’s composite index is the sum of its corresponding 
weighted ratings for all the indicators. 
Below is an example of a pairwise comparison matrix associated with the first of the four 
individuals A, B, C and D, the last of whom was an American professor of economics. From it are 
derived the priorities of the indicators as measures of development. The familiar scale of the AHP 
is used here along with the reciprocal property and measures of consistency. The reader is advised 
to consult the references for further details. 
Indicators 
Individual A’s Judgments 
Cl C2 C3 C4 C5 C6 C7 Priorities 
Cl: GNP/cap. 12 12 128 
C2: PQLI l/2 1 1 1 l/2 1 5 
C3: Inc. distrib. 11 12 127 
C4: Pop. density l/2 1 l/2 1 l/2 1 4 
CS: Polit. freed. 12 12 139 
C6: Tel./cap. l/2 1 l/2 1 l/3 1 3 
C7: Drug-rel. offenses l/8 I/5 l/7 l/4 l/9 l/3 1 
inconsistency ratio = 0.009 (Excellent!) 
0.215 
0.125 
0.194 
0.108 
0.233 
0.098 
0.027 
We have the following six priority vectors for the indicators. The first is obtained automatically 
by assuming the indicators to be equally important, the next four from matrices of paired 
comparisons like the above for individuals A, B, C and D and the last from the arithmetic average 
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of these four individual’s judgment vectors: 
Indicators Equal 
GNP/cap. 0.143 
PQLI 0.143 
Inc. distrib. 0.143 
Pop. density 0.143 
Polit. freed. 0.143 
Tel./cap. 0.143 
Drug.-rel. offenses 0.143 
A B C D Average 
0.215 0.183 0.190 0.135 0.181 
0.125 0.214 0.217 0.189 0.186 
0.194 0.204 0.190 0.108 0.174 
0.108 0.025 0.152 0.061 0.087 
0.233 0.204 0.112 0.208 0.225 
0.098 0.046 0.095 0.108 0.087 
0.027 0.125 0.045 0.189 0.097 
Before giving the seven tables for the indicator ratings (Tables l-7) let us describe in some detail 
the process of pairwise comparing the ratings for the PQLI indicator. First, we set up a matrix of 
paired comparisons for the ratings just as we did for the seven indicators. Then we compare the 
ratings in pairs. In our judgment, “very high”, “high” and “above average” are almost equally 
important. Therefore, we entered 1 in the appropriate positions. However, “very high” is slightly 
more important than “average ” “below average” is moderately more important than “low” and , 
extremely more important than “very low” so we entered 2, 2 and 9 in the appropriate cells: 
Rating Comparisons and Priorities for the PQLI 
Rating VH H AA AV BA LO VL 
Very high (VH) 1 1 1 2 2 3 9 
High (H) 1 1 1 1 2 3 8 
Above (AA) average 1 l/2 1 1 1 2 7 
Average (AV) l/2 1 1 1 1 2 6 
Below (BA) average l/2 l/2 1 1 1 2 5 
Low (LO) l/3 l/3 l/2 l/2 l/2 1 3 
Very low (VL) l/9 l/8 l/7 l/6 l/5 l/3 1 
Weight 
0.232 
0.207 
0.173 
0.153 
0.135 
0.075 
0.025 
The outcome of this set of comparisons had an almost perfect inconsistency ratio of 0.001. 
Without going into detail about the seven matrices of the ratings that we used, we give the scales 
derived from them, called “Weight”, and the value ranges from the literature that we associated 
with them. We did not use descriptive words such as very high, high etc. in every case because 
sometimes we had too many ratings. 
Here we removed the bias between the PQLI and GNP per capita by running a cross-sectional 
regression to obtain an equation relating the two variables. This process, as used by Norman Hicks 
[3] to remove bias between life expectancy and income, established the expected PQLI for every 
country as explained by its GNP per capita. We then developed the intensity ratings based upon 
the difference between the actual PQLI and its expected values, entered our preference through 
pairwise comparison and obtained the weight given above. 
We averaged the scales of the two indices for political rights and civil liberties given in the 
literature. The literature scales used the numbers 1-7, with 1 representing the highest level of 
political or civil rights and 7 the lowest. 
Table 1. GNP indicator ratings 
lntensrty rating Value range Weight 
RI 9811-14,715 0.321 
R2 6541-9810 0.246 
R3 4361-6540 0.199 
R4 2906-4360 0.108 
R5 1937-2905 0.036 
R6 1291-1936 0.032 
R7 861-1290 0.022 
R8 575-860 0.018 
R9 384-574 0.011 
RlO 240-383 0.006 
Table 2. PQLI indicator ratings 
Deviation from 
Intensity rating the expected level of the PQLI Weight 
Very high 26 to 35 0.232 
High 16 to 25 0.207 
Above average 6to 15 0.173 
AVerage -6t05 0.153 
below average -16 to -5 0.135 
LOW -26 to -15 0.075 
Very low -35 to -25 0.025 
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3. COUNTRY SCORES 
The country scores derived for the six methods of weighting the indicators described above are 
given in Table 8. 
The reader may question whether it is possible to develop an index without statistical data from 
the countries one wishes to rank. The answer is in the affirmative if there is one or several 
individual(s) with sufficient knowledge about the countries with respect to the indicators one wants 
to use. What is needed is to carry out paired comparisons of the countries directly with respect to 
the indicators or to several criteria into which each indicator may be divided. For example, the 
GNP may be subdivided into industrial production, agricultural production, exports and so on. 
When the number of countries is large they can be subdivided into clusters of a few countries 
each and the countries in each cluster compared pairwise. The reason for clustering is to keep 
homogeneous countries together so the judgments on them can be more accurately estimated. 
Otherwise, if they are too heterogeneous, the judgments would spread out giving rise to 
inconsistencies because of the ensuing ambiguity in making the comparisons. However, there needs 
to be a first pass at comparing the countries so that comparable countries fall into one or several 
clusters linked by sharing a common country. The largest cluster contains 7-9 countries in a 
descending order from the country with the highest priority. The smallest of these 9 is used as the 
largest element in the next cluster, and so on. When the comparisons in the second cluster are 
completed, the final scale values of the countries in it are divided by the priority of the common 
country and multiplied by the priority of this country in the previous cluster. The result is that the 
countries in both clusters are now comparable and can be pooled together. The process is continued 
consecutively for all the clusters resulting in an overall scale for all the countries for that indicator 
or criterion. The same idea is applied to the remaining indicators but the countries may now be 
Table 3. Income dlstributmn indicator 
ratings (percentage of national income 
received bv the poorest 40%) 
Intensity rating 
Very high 
High 
Above average 
Average 
Below average 
LOW 
Very low 
Range (%) Weight 
18 to 21m 0.232- 
16 to 18m 0.207 
14 to 16m 0.173 
12 to 14- 0.153 
IO to 12- 0.135 
8 to lo- 0.075 
6 to 8: 0.025 
Table 4. Population density in agrxultural 
areas indicator ratings 
- 
Intensity rating Range Weight 
PI 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
P9 
O-50 0.303 
51kloO 0.220 
101~200 0.190 
201-350 0.106 
351-500 0.062 
501~700 0.045 
701~1ooo 0.039 
1001~1400 0.022 
1401~1800 0.013 
Table 5. Political rights and civil hbertles indl- 
cator ratinns 
Intensity rating 
FCC?? 
Almost free 
Above average 
Average 
Below average 
Almost not free 
Not free 
Average index Weight 
I 0.227 
2 0.222 
3 0.198 
4 0.135 
5 0.116 
6 0.068 
7 0.036 
Table 7. No. of drug-related olkses indicator 
ratines 
Table 6. No. of teleDhones txr capita indicator ratinas 
Deviation from the 
expected level of 
Intensity rating telephones per capita Weight 
Very high 20 to 27m 0.266 
High 12 to 20- 0.214 
Above average 4 to 12- 0.209 
Average -4 to 4- 0.181 
Below average -12 to -4- 0.097 
LOW -20 to -12- 0.033 
No. of telephones per capita can be considered as both 
an economic and a social indicator. As we did for the 
bias between the PQLI and the GNP, here also we ran 
a regression to remove the bias between No. of telephones 
per capita and GNP per capita. 
Intensity rating Range Weight 
DI 260 to 520 0.005 
D2 I30 to 260- 0.014 
D3 64 to 130 0.026 
D4 32 to 6& 0.032 
D5 16 to 32m 0.042 
D6 8 to 16.- 0.079 
D7 4 to 8- 0.124 
D8 2 to 4m 0.185 
D9 1 to 2- 0.227 
Dlfl <I 0.266 
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Table 8 
Country 
Australia 
Chile 
Egypt 
Equal A B C D Average 
0.237 0.204 0.228 0.187 0.214 
Finland 
France 
Italy 
Ivory coast 
Indonesia 
Iraq 
India 
Jamaica 
Kenya 
Malaysia 
Madagascar 
New Zealand 
Norway 
Philippines 
Sweden 
Sn Lanka 
South Korea 
Tanzania 
U.S.A. 
Uganda 
VellezLl& 
0.206 
0.148 
0.105 
0.173 
0.175 
0.184 
0.138 
0.137 
0.114 
0.146 
0.116 
0.094 
0.117 
0.154 
0.207 
0.152 
0.131 
0.177 
0.131 
0.146 
0.139 
0.200 
0.140 
0.143 
0.135 
0.107 
0.204 
0.202 
0.186 
0.110 
0.116 
0.083 
0.134 
0.125 
0.091 
0.115 
0.130 
0.227 
0.197 
0.112 
0.216 
0.142 
0.126 
0.118 
0.231 
0.126 
0.158 
0.135 
0.114 
0.178 
0.195 
0.194 
0.108 
0.139 
0.09 1 
0.148 
0.126 
0.085 
0.115 
0.124 
0.194 
0.192 
0.133 
0.194 
0.148 
0.158 
0.106 
0.197 
0.123 
0.150 
0.103 
0.191 
0.190 
0.177 
0.111 
0.120 
0.096 
0.120 
0.121 
0.093 
0.117 
0.144 
0.222 
0.178 
0.116 
0.196 
0.138 
0.134 
0.136 
0.218 
0.126 
0.154 0.146 
0.183 U.16Y 
0.141 
0.110 
0.165 
0.177 
0.194 
0.130 
0.146 
0.111 
0.157 
0.127 
0.09 1 
0.117 
0.140 
0.188 
0.158 
0.143 
0.172 
0.136 
0.161 
0.118 
0.186 
0.132 
0.141 
0.152 
0.140 
0.109 
0.185 
0.191 
0.188 
0.115 
0.130 
0.095 
0.140 
0.125 
0.090 
0.116 
0.135 
0.208 
0.181 
0.126 
0.195 
0.141 
0.145 
0.120 
0.208 
0.127 
0.150 
0.131 West Germany 0.145 O.IYu - 
clustered differently. 
The above scores were used to rank the countries lst, 2nd, 3rd etc. A statistical analysis was 
carried out to compare the ranks with those obtained in the literature using the GNP alone, the 
PQLI alone and the INSP alone. In the next section we interpret these findings. 
4. FINDINGS 
Table 9 lists the 26 countries and their ranks, as obtained from the literature (first three columns) 
and from our calculations (last six columns). Recall that we selected these countries because they 
had data available for all our seven indicators. Missing from this picture are Japan, China, the 
U.S.S.R. and the U.K. because of gaps in the data. 
Table 10 and the subsequent discussion relate to a brief statistical analysis and observations we 
drew from Table 9. 
Statistics of rank differences were carried out by taking the absolute difference between the ranks 
of a given country in two designated columns, summing for all countries and dividing by the 
number of countries to obtain the mean. Standard deviations were similarly obtained. The statistics 
show that the larger the mean and standard deviation, the larger the differences in ranking. GNP 
& Equal rankings have the widest variation, whereas PQLI & INSP rankings show the narrowest 
variation. We note that by using judgments the ranks are closely correlated. Otherwise, the 
differences are greater between the judgmental and the nonjudgmental rankings. 
5. SOME OBSERVATIONS ON THE RANKS 
India, which is almost at the bottom for the indicators in the literature under the GNP, PQLI 
and INSP rankings, is in 12th position in our Equal ranking because of its good position in income 
distribution, politics and No. of drug-related offenses. These three indicators are not included in 
the PQLI and INSP rankings. Even under the average of our subjective judgments, its position is 
still 14th. On the other hand, West Germany, which is 1st under GNP and 9th and 6th under the 
PQLI and INSP, respectively, in the literature, is only 9th in our Average ranking. This is 
confirmation of our observation that GNP does not cover all that it has been professed to do. 
With insignificant differences between our rankings, Australia, the U.S.A. and New Zealand are 
in the top three positions, although they fall lower in the GNP, PQLI and INSP indicator rankings. 
Australia is in the highest rank of income distribution, population density and politics. New Zealand 
is at the top in politics and second in population density. The U.S.A. ranked top in politics and 
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Table 9. Ranking of countries- results of varmus 
Ranking 
Country GNP PQLI INSP Equal A B C D Average 
Australia 6 3 4 2 I I 1 3 I 
Chile 12 I2 14 IO 12 15 II 14 12 
Egypt I9 19 18 25 24 22 24 25 24 
Finland 7 6 5 7 5 9 5 7 1 
France 4 4 7 6 6 3 6 5 5 
Italy 9 7 8 4 9 4 8 I 6 
Ivory coast I5 26 21 17 23 23 23 28 23 
Indonesia 28 I8 I9 18 28 14 28 12 I6 
Iraq II 22 22 24 26 25 25 24 25 
India 26 25 24 I2 I3 I2 I9 IO I4 
Jamaica 16 10 II 23 18 I7 18 21 28 
Kenya 21 28 23 26 25 26 26 26 26 
Malaysia I3 I6 I5 22 21 21 21 23 22 
Madagascar 22 23 28 8 14 I8 I2 I6 I5 
New Zealand 8 8 3 I 3 6 2 2 3 
Norway 3 2 1 9 7 7 7 9 8 
Peru 17 17 I7 19 17 28 17 I7 18 
Philippines I8 15 16 28 22 16 22 13 19 
Sweden 2 1 2 5 4 5 4 6 4 
Sri Lanka 24 14 12 21 II I1 13 18 14 
South Korea I4 11 13 I1 I5 IO 15 8 IO 
Tanratua 25 21 25 I6 19 24 14 22 21 
U.S.A. 5 5 9 3 2 2 3 4 2 
Uganda 23 24 26 15 16 19 I6 19 17 
Venezuela 10 13 IO 14 lo I3 IO 15 11 
West Germany 1 9 6 13 8 8 9 II 9 
Table 10. Statistics of countries’ ranking differences 
Comparison between rankings Mean Std dew 
GNP & PQLI 2.92 3.44 
GNP & INSP 292 3.02 
PQLI & INSP 2.00 1.41 
GNP & Equal 5.62 4.09 
PQLI & Equal 5.08 4.12 
INSP & Equal 5.38 3.64 
Equal & A 2.85 2.41 
Equal & B 3.23 2.97 
Equal & C 2.50 2.02 
Equal & D 2.38 2.26 
Equal & Average 2.19 2.15 
GNP & Average 4.88 3.73 
INSP & Average 3.85 2.77 
POLI & Average 3.54 3.07 
No. of telephones per capita. These indicators are not included in the GNP, PQLI or INSP 
literature measurements and contribute to the high standing of these countries in the composite 
index. 
The following observations regarding other countries are also of interest: 
Egypt -Although this country’s position in the GNP, PQLI and INSP 
rankings is almost the same, its position in our rankings drops because 
of the high population density. 
Ivory Coast -This country has lower positions in all other rankings compared with 
that in the GNP because of its poor standing in basic needs fulfillment, 
income distribution, politics and No. of telephones per capita. 
Norway -This country is in the top 3 of the GNP, PQLI and INSP rankings, 
but has lower positions in our A, B, C, D, E rankings because Norway 
is in the bottom 10 for population density and No. of drug-related 
offenses. 
Uganda -This country has higher positions in our rankings than its bottom 3 
positions in the other rankings because Uganda is in the top 10 for 
income distribution, population density and No. of drug-related 
offenses. 
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, 
Iraq -This country has a much lower rank in all other rankings than in the 
GNP because despite its good performance in No. of drug-related 
offenses, it has poor positions in other nonGNP indicators. 
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